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INTRODUCTION

The Republic of Palau, located in the western Pacific, is a former U.S. 
Trust Territory consisting of more than 200 islands aligned along the 350-km- 
long Palau trench-arc system (fig. 1). Babelthuap is the largest of these 
islands. In the spring of 1986, a team from the U.S. Geological Survey 
conducted a detailed geologic and geochemical study of the Rois Malk 
epithermal gold system on the island of Babelthuap. Three hundred and eighty- 
one samples were collected and analyzed for 31 elements by emission 
spectrography and for Au, Te, As, Bi, Cd, Sb, and Zn by atomic-absorption 
spectroscopy. This study was funded by the Office of Territorial and 
International Affairs, and the U.S. Geological Survey.

SAMPLE COLLECTION AND PREPARATION

Samples were collected in the spring of 1986 by W. R. Miller, J. J. 
Rytuba, M. A. Arnold, and T. L. Vercoutere and shipped to the U.S. Geological 
Survey laboratory in Denver, Colorado, for preparation and analyses. Three 
hundred and eighty-one samples were collected, of this 151 were vein samples, 
163 channel samples, 38 soils, 16 stream sediments, and 13 heavy-mineral 
concentrates.

Vein and channel samples

Surface exposure of veins vary from rare nearly fresh exposure to more 
commonly weathered exposures. Vein samples were collected by compositing 
several samples across and along trend of the vein. Channel samples were 
collected across veins and lateritic country rocks. Channel samples were 
collected by continuous sampling along a one to three meter interval along 
road cuts, World War II Japanese fortification trenches, and backhoe 
trenches. Vein and channel samples were prepared by crushing and then were 
pulverized to minus 0.15 mm with ceramic plates.

Soil and stream-sediment samples

Soil samples consisted of approximately 0.5 kg of collected material that 
were generally about 15 cm below the surface. Soil development is poor with 
no well developed horizons. All soil samples were oven dried at 120°C for 12 
hours, then crushed and pulverized to minus 0.15 mm using ceramic plates.

Stream-sediment samples consisted of 1 to 2 kg composite samples of 
sediments collected from small streams. These samples were oven dried at 
120°C for 12 hours and sieved using a 80 mesh (0.18 mm) stainless steel sieve.

Heavy-mineral-concentrate samples

Heavy-mineral-concentrate samples were prepared by collecting a 5 to 7 kg 
composite sample of sediment and panning in the field to obtain the heavy- 
mineral concentrates. These samples were air dried and sieved to minus-18- 
mesh (<1.0 mm), and the magnetite was removed by using a hand magnet. The 
remaining concentrate was separated using bromoform (specific gravity 2.86) 
into a light and heavy fraction. The light fraction which contained mainly 
minerals such as plagioclase was discarded. The remaining heavy-mineral 
fraction was separated electromagnetically by using a Frantz isodynamic 
separator with a forward slope of 15° and a side slope of 20° at 0.6 amperes.
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Figure 1. Index map of Palau study area.



The magnetic fraction at 0.6 amperes contained primarily pyroxenes, 
amphiboles, and spinel minerals and was discarded. The nonmagnetic fraction 
at 0.6 amperes was split. One split was hand-ground to minus 0.15 mm with an 
agate mortor for spectrographic analysis; the other split was saved for 
mineralogical studies.

ANALYTICAL PROCEDURES

Each sample was analyzed for 31 elements using a semiquantitative, 
direct-current arc emission spectrographic method (Grimes and Marranzino, 
1968). The elements analyzed and their lower limits of determination are 
listed in table 1. Spectrographic results were obtained by visual comparison 
of spectra derived from the sample against spectra obtained from standards 
made from pure oxides and carbonates. Standard concentrations are 
geometrically spaced over any given order of magnitude of concentration as 
follows: 100, 50, 20, 10, and so forth. Samples whose concentrations are 
estimated to fall between those values are assigned values of 70, 30, 15, and 
so forth. The precision of the analytical method is approximately plus or 
minus one reporting interval at the 83 percent confidence level and plus or 
minus two reporting intervals at the 96 percent confidence level (Motooka and 
Grimes, 1976). In addition, gold, tellurium, antimony, arsenic, bismuth, 
cadmium, and zinc were determined in each sample, except for heavy-mineral 
concentrates, using atomic-absorption spectroscopy.

A brief description of these procedures follows:

Gold A 10-gram sample is roasted for one hour at 700°C, gold is then
extracted with hydrobromic acid-0.5 percent bromine solution and MIBK 
(methyl isobutyl ketone). Flame atomic-absorption spectroscopy is used 
to determine gold to 0.05 ppm detection limit, samples below this limit 
are determined by electrothermal atomic-absorption spectroscopy using 
background correction to 0.001 ppm detection limit (O'Leary and Meier, 
1986).

Tellurium Tellurium is extracted from a 5-gram sample with hydrobromic- 
2 percent bromine solution and MIBK. Ascorbic acid is used to reduce 
iron interference. Flame atomic-absorption spectroscopy is used to 
determine tellurium to 0.02 ppm detection limit (O'Leary and Meier, 
1986).

Antimony, arsenic, bismuth, cadmium, and zinc The metals of interest are 
solubilized from a 1.0-gram sample with hydrochloric-hydrogen peroxide 
solution and extracted with Aliquat 336-MIBK. Flame atomic-absorption 
spectroscopy is used to determine these metals. Limits of detection are 
antimony 2 ppm, arsenic 10 ppm, bismuth 1 ppm, cadmium 0.1 ppm, and zinc 
5 ppm (O'Leary and Yiets, 1986).

The results of these analyses are shown in tables 2-7.

ROCK ANALYSIS STORAGE SYSTEM

Upon completion of all analytical work, the analytical results were 
entered into a computer-based file called Rock Analysis Storage System 
(RASS). This data base contains both descriptive geological information and 
analytical data. Any or all of this information may be retrieved and 
converted to a binary form (STATPAC) for computerized statistical analysis or 
publication (YanTrump and Miesch, 1977).



DESCRIPTION OF DATA TABLES

Tables 2-7 list the results of analyses for the samples. The data are 
arranged so that column 1 contains the USGS-assigned sample numbers. Columns 
2 and 3 are the sample localities in UTM-N and UTM-E (Universal Transverse 
Mercator, zone 53). Columns in which the element headings show the letter "s" 
before the element symbol are emission spectrographic analyses; "aa" indicates 
atomic-absorption analyses. A letter "P" or "T" after the element symbol in 
the aa columns indicates partial or total digestion of the sample for that 
element. Values determined for the major elements (iron, magnesium, calcium, 
and titanium) are given in weight percent; all others are given in parts per 
million (micrograms/gram).
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TABLE 1. Limits of determination for the spectrographic analysis,
based on a 10-mg sample

[The spectrographic limits of determination for heavy-mineral-concentrate 
samples are based on a 5-mg sample, and are therefore two reporting intervals 
higher than the limits given for rocks and stream sediments]

Elements Lower determination limit Upper determination limit

Percent

Iron (Fe)
Magnesium (Mg)
Calcium (Ca)
Titanium (Ti)

0.05
.02
.05
.002

20
10
20

1

Parts per mil lion

Manganese (Mn)
Silver (Ag)
Arsenic (As)
Gold (Au)
Boron (B)
Barium (Ba)
Beryllium (Be)
Bismuth (Bi)
Cadmium (Cd)
Cobalt (Co)
Chromium (Cr)
Copper (Cu)
Lanthanum (La)
Molybdenum (Mo)
Niobium (Mb)
Nickel (N1)
Lead (Pb)
Antimony (Sb)
Scandium (Sc)
Tin (Sn)
Strontium (Sr)
Vanadium (V)
Tungsten (W)
Yttrium (Y)
Zinc (Zn)
Zirconium (Zr)
Thorium (Th)

10
0.5

200
10
10
20

1
10
20

5
10

5
20

5
20

5
10

100
5

10
100

10
50
10

200
10

100

5,000
5,000

10,000
500

2,000
5,000
1,000
1,000

500
2,000
5,000

20,000
1,000
2,000
2,000
5,000

20,000
10,000

100
1,000
5,000

10,000
10,000
2,000

10,000
1,000
2,000
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